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A MODIFIED HYPERSENSITIZATION PROCEDURE FOR EASTMAN KODAK 

I-Z SPECTROSCOPIC PLATES 

Thomas P ,  Pope and Thomas B o  Kirby 
New Mexico S t a t e  Univers i ty  Observatory 

Box Y 
Las Cruces, New Mexico 88001 

A hypersen6itiaatCcn procedure f o r  Eastman Kodak I-2 

The primary object ive  spectroscopic p lu tes  i s  described, 

was t o  minimize or  eliminate nonuniform p l a t e  f o g .  

procedure gave a mean p la te  fog densi ty  and densi ty  range 

of 0 , 2 8 t 0 0  0 1 

an ammonium hydroxide solution, and use i s  made of an ace- 

t i c  acid mixture as a stop bath,  Some e f f e c t s  of bath tem- 

perature, arrunonium hydroxide concentration, and hypersensi- 

t i z e d  p l a t e  storage m e  given. An approxhate value of 350 

t o  450 uas obtained f d L 2  the increase in s e n s i t i v i t y  of a 

hypersensit ized I- 2 over GiL mhypersensi t ized I - 2  

This 

The hypersensit izing agent i s ,  typ ica l  Zy, 

INTRODUCTION 

I n  t h e  course of genera l  p l ane ta ry  photography a t  t h i s  observa- 

t o r y ,  t h e  writers f e l t  t h a t  occasional  photographs i n  t h e  f a r t h e s t  

a c c e s s i b l e  i n f r a r e d  reg ion  of t h e  spectrum would be u s e f u l .  

c e s s i t a t e s  t h e  use of  hype r sens i t i zed  Eastman Kodak I-Z p l a t e s  and a 

S c h o t t  UG-8 f i l t e r  (or equ iva len t ) ,  a combination t h a t  i s o l a t e s  t h e  

This  ne- 

r e g i o n  from 1.0 t o  1,1 microns wi th in  a 10% cu to f f  va lue .  In  t h e  p a s t  

poor r e s u l t s  have o f t e n  been experienced, both he re  and a t  o t h e r  ob- 

s e r v a t o r i e s .  i n  hype r sens i t i z ing  I-Z p l a t e s ;  i n  p a r t i c u l a r ,  nonuniform 
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p l a t e  fog dens i  r has seve re ly  l imi ted  t h e  usefu lness  of t h e  p l a t e s .  

To overcome t h i s ,  some techniques are employed which v i r t u a l l y  e l imi -  

n a t e  t h i s  nonuniform fog  l e v e l ,  The h y p e r s e n s i t i z a t i o n  procedure de- 

s c r ibed  i n  t h i s  paper  i s  a modif icat ion o f  t h e  procedure recommended 

by t h e  Eastman Kodak Company 

i n  a lcohol*  fol lowing t h e  ammonia ba th .  

1 I t  u t i l i z e s  a s t o p  ba th  o f  acet ic  a c i d  

PROCEDURE 

The procedure involved t h r e e  ba ths  used i n  consecut ive o r d e r ,  I n  

t h e  f irst ,  t h e  p l a t e s  were hypersens i t ized  by ba th ing  them f o r  t h r e e  

minutes i n  a 2% s o l u t i o n  o f  29,4% ammonium hydroxide i n  d i s t i l l e d  

water ( h e r e a f t e r ,  r e f e rences  t o  the  29,4% ammonium hydroxide s tock  

s o l u t i o n  w i l l  simply be denoted by ammonia). 

f e r r e d  t o  t h e  second bath,  a 2% mixture o f  a c e t i c  a c i d  i n  90% methyl 

a lcohol  where they  remained f o r  one minute. The a c e t i c  a c i d  qu ick ly  

n e u t r a l i z e s  t h e  r e s i d u a l  ammcltla and prevents  f u r t h e r  d i f f e r e n t i a l  hyper- 

s e n s i z i z a t i o n  on t h e  p l a t e  while  ir i s  being washed. 

b a t h  t h a t  is  a l l - impor t an t  f o r  maintaining a uniform d e n s i t y ,  

a l coho l  tends  t o  d i l u t e ,  a t  least p a r t i a l l y ,  water c a r r i e d  over  from t h e  

first ba th .  

IL12rhyl a lcohol  and bathed f o r  t h ree  minutes.  

water remaining on t h e  p i a t e s  and faci i icates  rapid d r y h g .  

b a t h s ,  cons tan t  a g i t a t i o n  was used. 

blower o f  a r e f r i g e r a t e d  room a i r  cond i t ione r  f o r  f i v e  minutes a t  a 

The p l a t e s  were then  t r a n s -  

Thus it  i s  t h i s  

The methyl 

The p l a t e s  were then t r a n s f e r r e d  t o  t h e  t h i r d  ba th  o f  90% 

This removes most o f  t h e  

i n  a l l  three 

The p l a t e s  were d r i e d  us ing  t h e  

A E ,  W, H ,  Selwyn, Photography i n  Astronomy (Eastman Kodak Company, 
Rochester ,  New York, 1950), 1st ed., Chap. 3, pp. 62-63, 

. L  L:;s Personal  communication t o  B. A ,  Smith (1964). 2, .  
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temperature  o f  about 8°C. 

of  Sk1"C by us ing  ord inary  pyrex ovemare  immersed i n  an i c e  and water 

A l l  three b a t h s  were kept  a t  a temperature  

ba th  

The procedure was f a i r l y  rap id ,  as two p l a t e s  were hype r sens i t i zed  

s imultaneously i n  approximately f i f t e e n  minutes. The d i s t i l l e d  water ,  

ammonia, methyl a lcohol ,  and ba th ing  con ta ine r s  were pre-cooled i n  a 

r e f r i g e r a t o r ,  Thus we were ab le  t o  begin  t h e  process  immediately after 

mixing t h e  s o l u t i o n s ,  as no time was r equ i r ed  t o  cool  them t o  a s u i t a b l e  

temperature .  

RESULTS 

We at tempted p r imar i ly  t o  devise  a system which would give t h e  least 

v a r i a t i o n  i n  p l a t e  dens i ty  and, a t  t h e  same time, gain as  much s e n s i t i v i t y  

as p o s s i b l e ,  Several  experiments were c a r r i e d  out t o  determine what we 

f e l t  would be t h e  b e s t  temperature and ammonium hydroxide concent ra t ion  

f o r  h y p e r s e n s i t i z a t i o n ,  and t o  determine t h e  e f f e c t s  of  s t o r a g e  on 

h y p e r s e n s i t i z e d  p l a t e s  ., 

The h y p e r s e n s i t i z a t i o n  procedure was used a t  two d i f f e r e n t  ba th  

temperatures-S+l"C and - l+ l°C e 

t h e  a d d i t i o n  of  s a l t  t o  t h e  i c e  and water b a t h ,  

4, and 8% were used a t  S0C, and ammonia s o l u t i o n s  of 4,8, and 16% were 

used a t  - l o c o  

second t o  record  a set o f  s ens i tome t r i c  s p o t s  f o r  t h e  determinat ion of 

r e l a t i v e  s e n s i t i v i t y  and then  developed immediately,  The s e n s i t o m e t r i c  

p r i n t e r  employed an unregula ted  tungsten l i g h t  source behind a d i f f u s e r  

s c r e e n ,  a Scho t t  UG-8 f i l t e r ,  and n e u t r a l  d e n s i t y  f i l t e rs  i n  f i v e  d e n s i t y  

steps i n  f r o n t  of  t h e  f i v e  s p o t  ape r tu re s .  

The l a t t e r  temperature  was obta ined  by 

Ammonia s o l u t i o n s  of  2, 

After hype r sens i t i z ing ,  each p l a t e  was exposed f o r  one 
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The r e s u l t s  are shown i n  Table I .  The p l a t e s  hype r sens i t i zed  a t  5°C 

showed no apprec iab le  effect  as t h e  ammonia concent ra t ion  was inc reased ,  

The i r  mean p l a t e  fog dens i ty ,  dens i ty  range, and re la t ive  s e n s i t i v i t y  re- 

mained e s s e n t i a l l y  cons t an t .  On t h e  o t h e r  hand, t h e  p l a t e s  hypersens i -  

t i z e d  a t  - l " C ,  whi le  having a lower mean p l a t e  fog dens i ty ,  had a dens i ty  

range t h a t  increased  with an inc rease  i n  t h e  ammonia concent ra t ion .  I t  

was a l s o  found t h a t  t hese  p l a t e s  were cons iderably  less s e n s i t i v e  than  

those  hype r sens i t i zed  a t  5"C, as i n d i c a t e d  i n  Table I ,  The r e l a t i v e  sen- 

s i t i v i t y  i s  h e r e  def ined  as t h e  inve r se  of t h e  exposure (with a r b i t r a r y  

i n t e n s i t y  u n i t s )  a t  a dens i ty  of 0.60 above fog.  

When t h e  8 and 16% ammonia s o l u t i o n s  were used a t  - l 'C ,  many small 

areas, randomly s c a t t e r e d  on t h e  p l a t e s ,  were apparent ly  not  hypersens i -  

t i z e d ,  These areas ranged i n  s i z e  from s e v e r a l  millimeters t o  less than  

a millimeter i n  e x t e n t  ., They may poss ib ly  have been caused by t h e  ob- 

se rved  formation of  i c e  c r y s t a l s  i n  t h e  ammonia ba th  o r  poss ib ly ,  as was 

suggested t o  us ,  by a f r a c t i o n a t i o n  process  i n  t h e  g e l a t i n  of  t h e  emul- 

s i o n  

Because of t he  g r e a t e r  s e n s i t i v i t y  wi th  uniform p l a t e  fog  dens i ty ,  

and because of  t h e  unce r t a in ty  of  ob ta in ing  good q u a l i t y  p l a t e s  a t  -1"C,  

it was decided t o  maintain t h e  bath temperatures  n e a r  5°C" 

I t  was seen i n  Table  I t h a t  t h e r e  was no apprec iab le  d i f f e r e n c e  i n  

p l a t e  fog dens i ty  with an inc rease  i n  t h e  ammonia concent ra t ion  a t  

tempera tures  near  5"C, provided they were developed quick ly  a f t e r  hyper- 

s e n s i t i z a t i o n .  However, t h e r e  was an apparent  c o r r e l a t i o n  between t h e  

ammonia concent ra t ion  and t h e  p l a t e  fog dens i ty  when p l a t e s  were s t o r e d  

u n r e f r i g e r a t e d  f o r  s e v e r a l  days,, As i n d i c a t e d  i n  Table 11, g r e a t e r  
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ammonia concent ra t ions  r e s u l t e d  i n  an inc rease  i n  t h e  mean p l a t e  fog 

d e n s i t y ,  I n  a l l  four cases ,  t h e  d e n s i t y  range was l a r g e ,  As a r e s u l t  

o f  t h i s ,  we chose t h e  2% ammonia s o l u t i o n ,  

The a b i l i t y  eo keep hype r sens i t i zed  (2% ammonia s o l u t i o n )  I-Z 

p l a t e s  i n  s t o r a g e  was found t o  be extremely c r i t i c a l  with regard  t o  t h e  

temperature  and t o  t h e  time of s to rage .  

p l a t e s  be s t o r e d  f o r  an extended pe r iod  a t  room temperature (20°C) 

a s t o r a g e  temperature  o f  0 C, t h e  p l a t e s  should be used wi th in  a few 

hours ,  

long as f o r t y - e i g h t  hours ,  al though nonuniformity i n  dens i ty  was becoming 

apparent  i n  our  t e s t  p l a t e s ,  A des iccant  was not  used with t h e  p l a t e s  i n  

s t o r a g e ;  however, i t  may be d e s i r a b l e  t o  do so .  

t h a t  i f  one d e s i r e s  a very even background, i t  would be wisest t o  use  

t h e  p l a t e  as soon as p r a c t i c a l  a f t e r  h y p e r s e n s i t i z a t i o n ,  

Under no circumstances should 

A t  

0 

Under deep-freeze condi t ions  o f  -2S°C, t h e  p l a t e s  may keep as 

I t  must b e p o i n t e d  ou t  

The d i f f e rence  i n  s e n s i t i v i t y ,  a t  t h e  1.0 t o  1 , l  microns range, o f  

an unhypersens i t ized  1-5. and ii hyper sens i t i zed  I-Z was roughly determined 

us ing  an i n t e n s e  f lood  lamp (unregulated)  with a commercial camera, The 

b e s t  exposures were es t imated  as being between 4 and 5 seconds a t  f 5 , 6  

f o r  t h e  unhypersens i t ized  I-Z and 0,35 seconds a t  f 3 2  f o r  t h e  hypersen- 

s i t i z e d  I - Z ,  

o f  between 350 and 450, d i s regard ing  p o s s i b l e  f a i l u r e  of  t h e  r e c i p r o c i t y  

l a w ,  

and f u r t h e r  s t u d i e s  a r e  planned u t i l i z i n g  more p r a c t i c a l  exposure ranges 

wi th  r e f i n e d  techniques 

These values g ive  an approximate inc rease  i n  s e n s i t i v i t y  

E X ~ Q S U ~ P ~  times are considerably longer  f o r  p l ane ta ry  photography 

Wish t h e  technique descr ibed it appears t o  us t h a t  t h e  hypersens i -  

t i z a r i s n  of  I-Z p l a t e s  i s  much more promising than  i n  t h e  p a s t ,  

r e l a t i v ~ : ~  fas:: procedure and does n o t  unduly lower t h e  p l a t e  q u a l i t y .  

I t  is  a 
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We f e e l  t h a t  t h e  hypersens i t ized  I - Z  p l a t e  now has c a p a b i l i t i e s  for many 

d i rec t -photographic  and spec t roscopic  purposes f o r  which it may n o t  have 

been s u i t a b l e  f o r  i n  t h e  p a s t ,  
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TABLE I1 

EFFECT OF AMMONIA CONCENTRATION ON I-Z PLATE FOG WHEN STORED AT 20°C 
FOR SIX DAYS FOLLOWING HYPERSENSITIZATION 

Per Cent Mean Plate Density 
h o n i  a Fog Density Range 

4 

8 

16 

0,49 

0,70 

0.83 

0.98 

+0,02 
-0.03 

+O 18  
-0,08 

+O: 07 
-0 ,'04 

+O 15 
-0:08 

Stored at 2OoC for two days. a 

I 


